Abstract. Methane-oxidizing bacteria is the branches of methyl oxidation bacteria, It is a kind of gram-negative bacteria, which can directly use methane as carbon and energy sources. Methanobactin (Mb) is a fluorescent peptide released by the Methane oxidizing bacteria. It consists of two serine, glycine, two cysteine and methionine. Methanobactin (Mb) can coordinate Cu(I) by two hydroxyimidazolates, with one N and one S atom. Methanobactin (Mb) can also bind to Au(III) and reduce it to Au(0). In the presence of hydroquinone as a electron donator, Mb can catalyze Au(III) reduce to Au(0) and yield gold nanoparticles continuously. Surface plasmon resonance of gold nanoparticles makes its aqueous solution has a typical absorption peak between 500 and 600nm, and a unique color of that can be observed by naked eyes. It can be identified by the color change and used in the detection of certain substances. In this paper, visual detection of melamine in protein feed based on methanobactin-(Mb) induced gold nanoparticles formation was studied. Visual detection is convenient and quick. Different concentrations of melamine in protein feed have been detected. The interference of several kinds of ingredients in protein feed have been investigated. The detection limit and the recovery rate have been calculated, either. The detection limit of melamine is much lower than 1 ppm.
Introduction
Melamine (1,3,5-triazine, 2,4,6-triamine,) is a white crystalline powder type [1] . Its chemical formula is C 3 N 3 (NH 2 ) 3 and density is1570kg/m 3 . Melamine can be dissolved in water, formic acid, 6th International Conference on Electronics, Mechanics, Culture and Medicine (EMCM 2015) acetic acid, methanol, pyridine, glycerine, hot ethylene glycol, and can not be dissolved carbon tetrachloride, acetone, benzene, and ethers. Melamine will slowly break down at 345 ℃, Its melting point is 250 ℃ (523K). Melamine is a non-combustible material. It is very stable at room temperature [2] . Melamine is weakly basic aqueous solution (PH=8) and can form the melamine salt with H₂SO₄, CH 3 COOH, HNO 3 , H 2 C 2 O 4 , HCl and other acids [3] . Melamine is forbidden to be used as an additive in food or related ingredients. Because of its high nitrogen content (66%) and low cost, melamine was illegally adulterated in food products in order to increase apparent protein content. Standard tests such as the Kjeldahl and Dumas tests estimate protein levels of food products by measuring the nitrogen content. Thus, melamine was adulterated in protein-rich diets by unethical manufacturers. However, melamine could not be metabolized in human body, and could form insoluble complexes with cyanuric acid, depending on urine pH, which could lead to crystallization and subsequent tissue injury. In this way, the excessive intake of melamine will result in the formation of insoluble melamine cyanurate crystal in kidney and finally cause renal failure [4] .Therefore, it is important to develop a reliable and highly sensitive sensor that can provide on-site and real-time detection of melamine in milk products. [5] With recent developments in nanotechnology, new methods of designing colorimetric assays are emerging. The well-dispersed gold nanoparticles (GNPs) solution is red, whereas aggregated GNPs appear as a blue (or purple) colour. The GNPs-based colorimetric method has been recently used for the detection of various substances including DNA, metal ions and proteins [6] The solution of gold nanoparticles has a specific color (red wine or grape purple) [7] . Melamine can prevent methanobactin-mediated synthesis of gold nanoparticles. There is no color change in the presence of melamine. In this paper, this fast way for detection of melamine in protein feed simple has been developed. Methylosinus trichosporium 3011 was obtained from the Institute of Microbiology and Virology (Kiev. Ukraine) [8] .
Materials and methods

Chemicals and
Methylosinus Trichosporium IMV3011 Culture. Methylosinus trichosporium IMV3011 was maintained on mineral salt agar plates in a desiccator jar under an initial atmosphere of methane and air (1:10, V/V) at 30℃. Cultures were transferred every 4 weeks. To prepare an inoculum for batch cultivation studies, 5 ml of mineral salt medium was added to a 5-day-old agar plates; the agar plates was washed briefly to resuspend the cells, and the liquid was transferred to a 250 ml closed flask containing 50 ml of mineral salt medium. Cultures were grown on methane and air (1:10, V/V) at 30℃ with shaking (150 rpm). The gas phase of the bottle was refreshed by a gas mixture of methane and air (1:1, V/V) every 24 h. The following mineral salt was used for cultivation, (g/L): NH 4 Protein Feed Sample Pretreatment. 3.2g protein fish feed was ground with a mortar and added 0.016g of melamine. .8mL of distilled water was added to dissolve the mixture 8mL of 10% TCA solution was added and the samples were sonicated with a sonicator for 15min.. the resulting mixture was centrifuged at 10000rpm for 15 min to obtain the supernatant. [9] Detection Calculation of Melamine Detection Limit. For this experiment, a zero concentration sample that is melamine-free was measured 20 times to calculate the standard deviation S. Then sample containing a concentration of melamine was measured 20 times to calculate the standard deviation s', when s'=3s,the corresponding concentration of the solution is the limit of detection of melamine DL.
[10]
Results and Discussion
Figure1 is the UV-visible absorbance values of gold nanoparticles obtained under protein feeds with different concentrations of melamine. As shown in Figure 1 , the absorption of gold nanoparticles gradually decreases when the concentration of melamine increases. Almost no gold nanoparticles formed when the concentration of melamine is more than 0.7ppm This indicated that melamine can be completely blocked the Mb -induced reducing of Au (III) and there is no gold nanoparticles formed when the presence of melamine. Also, the color of nanogold solution is red wine, there is the redshifted absorption in the presence of melamine, which result from the formation of gold nanoparticles with large particle size The color of the solution also tends to be more blue-black with the increase of the concentration of melamine. When the concentration of melamine is more than 0.7 ppm, a suddenly color-faded has been found and the formation of gold nanoparticles was completely blocked. There is no change in color of the solution, so the concentration of 0.7ppm is the basic concentration of melamine that can be visualized by the naked eye to achieve qualitative detection. 
Conclusions
The detection of melamine in feed protein has been established: The method can successfully detected 0.7ppm melamine in feed. This concentration of melamine can be directly found by the naked eye because of no nano-gold, formed. The qualitative detection limit of the concentration of melamine in feed is 0.7ppm. No color change in the solution can be observed with the naked eye because of no formation of nano-gold. Nano-gold solution was wine red.
According to the absorption values of gold nanoparticles at different concentrations of melamine it can be found that a linear relationship between absorption values of gold nanoparticles and the concentration of melamine in the range of 0.1 ~ 0.5ppm melamine. So the concentration of melamine in feed between 0.1 ~ 0.5ppm can be detected quantitatively by UV-visible spectrophotometer
